Some 2'-hydroxyphenylchalcones have been synthesized under microwave irradiation by Claisen-Schmidt condensation between substituted 2-hydroxyacetophenone and substituted benzaldehydes using catalytic amount of SiO 2 -H 3 PO 4 . These chalcones were established by their physical constants and spectroscopic data published earlier. The UV, IR, 1 H NMR and 13 C NMR spectral data of these chalcone have correlated with Hammett substituent constants, F and R parameters. All the compounds have been subjected to screened for antimicrobial activity.
INTRODUCTION
Chalcones (1,3-diarylpropinones) are the condensation product of aryl ketones and aryl aldehydes and they consisting of two aryl rings linked by ketone and unsaturated moieties. Chalcones have been synthesised [1] natural products extracted from plants [2] belonging to the flavonoid family [3] [4] [5] . The compounds with the backbone [6] of chalcone have been reported to exhibit a wide variety of pharmacological effects including, antimalarial [7] [8] [9] , antiviral [10] [11] [12] , antibacterial [13] [14] [15] , antiplosmodial [16] , antifungal [17] [18] [19] , anticancer [20] [21] [22] , anti-leishmaninal [23] , anti-inflammatory [24] , antipyretic [25] , analgesic [26] , antiulcerative [27] , antihyperglycemic [28] , antioxidant [29] , antiinvasive [30] , antiplatelet [31] and insect antifeedent [32] , antihyperglycemic [33] , antifeedent [34] immunomodulatory [35] , inhibition of chemical mediators release [36] , inhibition of leukotriene B 4 [37] , inhibition of tyrosinase [38] , and inhibition of aldose reductase [39] activities. At present, scientists have paid more interest to correlate the group frequencies of spectral data with Hammett substituent constants to explain the substituent effects of organic compounds, Subramanian et al. [40] have studied the effect of substituents through spectral linearity and antimicrobial activities of some furyl chalcones. In their studies, they observed satisfactory and good correlations for each spectral data with Hammett substituent constants, F and R parameters. In the present investigation, the authors have synthesized a series of some 2'-hydroxychalcones, studied the spectral correlations with Hammett substituent constants, F and R parameters using single and multi-linear regression analysis and evaluated their antibacterial antifungal activities [47] [48] [49] .
EXPERIMENTAL

1. Materials and Methods
All the chemicals involved in the present investigation, have been procured from Sigma-Aldrich and E-Merck chemical companies. Melting points of all imines have been determined in open glass capillaries on SUNTEX melting point apparatus and are uncorrected. The UV spectra of all the imines, synthesized, have been recorded with ELICO-BL222 spectrophotometer ( max nm) in spectral grade methanol solvent. Infrared spectra (KBr, 4000-400 cm -1 ) have been recorded on AVATAR-300 Fourier transform spectrophotometer. The NMR spectra were recorded in Bruker AV400 NMR spectrometer operating at 400 MHz has been utilized for recording 1 H NMR spectra and 100 MHz for 13 C spectra in CDCl 3 solvent using TMS as internal standard.
Preparation of chalcones
An appropriate equi-molar quantities of 2-hydroxyacetophenone (2 mmol), substituted benzaldehydes (2 mmol) and SiO 2 -H 3 PO 4 [41] (0.5 g) have been taken in borosil tube and tightly capped. The mixture has been subjected to microwave irradiation for 6-12 minutes in a microwave oven (Scheme 1) (Samsung, Microwave Oven, and 100-700 W) and then cooled to room temperature. After separating the organic layer with dichloromethane the solid product has been obtained on evaporation.
The solid, on recrystallization with benzene-hexane mixture gives glittering product. The insoluble catalyst has been recycled by washing with ethyl acetate (8 mL) followed by drying in an oven at 100 °C for 1h and reused for further reactions. The analytical data of chalcones are presented in Table 1 
RESULTS AND DISCUSSION
1. Spectral linearity
In the present study the Hammett spectral linearity of these synthesised chalcones has been studied by evaluating the substituent effects [1, 16, 40, 41] on the group frequencies. The assigned spectroscopic data of all chalcones such as absorption maximum λ max (nm) of carbonyl groups, infrared carbonyl stretches of νCOs-cis and s-trans, the deformation modes of vinyl part CH out of plane, in-plane, CH=CH and >C=C< out of planes (cm -1 ), NMR chemical shifts δ(ppm) of H α , H β , C α , C β , CO are assigned and these data are correlated with various substituent constants.
1. 1. UV-spectral study
The absorption maxima ( max nm) of these chalcones were assigned and presented in Table 2 . These absorption maxima ( max nm) of these chalcones were correlated with Hammett substituent constants and F and R parameters using single and multi-linear regression analysis [1, 16, 40, 41] . Hammett correlation involving the group frequencies and absorption maxima, the form of the Hammett equation employed is
where λ o is the frequency for the parent member of the series.
The results of statistical analysis [1, 16, 40, 41] of these values with Hammett substituent constants σ(r = 0.902), σ + (r = 0.903) has satisfactory correlation, F and R parameters are presented in Table 3 . The Hammett σ I , σ R , constants and F and R parameters gave poor correlation. This is due to the polar, filed, resonance and inductive effects of the substituents were weak for predicting the reactivity on the absorption. This is evident with resonance conjugative structure shown in Figure 1 .
Fig. 1. The resonance-conjugative structure
The multi regression analysis of these frequencies of all ketones with inductive, resonance and Swain -Lupton's [44] constants produce satisfactory correlations as evident in equations (2 and 3). 
1. 2. IR spectral study
The assigned carbonyl stretching frequencies (cm -1 ) of s-cis and s-trans isomers of present study are presented in Table 2 and the corresponding conformers are shown in Fig.  2 . The stretching frequencies for carbonyl absorption are assigned based on the assignments made by Hays and Timmons [45] for s-cis and s-trans conformers at 1690 and 1670 cm -1 , respectively.
These data have been correlated with Hammett substituent constants and Swain-Lupton constants [44] and are presented in Table 3 . In this correlation the structure parameter Hammett equation employed is as shown in the following equation:
Where ν is the carbonyl frequencies of substituted system and ν 0 is the corresponding quantity of unsubstitued system; σ is a Hammett substituent constant, which in principle is characteristics of the substituent and ρ is a reaction constant which is depend upon the nature of the reaction. r = correlation coefficient; ρ = slope; I = intercept; s = standard deviation; n = number of substituents The results of single parameter statistical analysis of carbonyl frequencies of s-cis conformers with all Hammett substituent constants, F and R parameters were poor correlated The failure in correlation is due the conjugation between the substituent and the carbonyl group in chalcones. The s-trans conformer gave satisfactory correlation for σ (r = 0.904), σ + (r = 0.906) and R parameter (r = 0.907). Hammett constants σ I ,σ R and F parameter gave the poor correlation. The correlation of CH in-plane with Hammett substituent constants, F and R parameters were poor correlated and out of plane modes with Hammett σ(r = 0.902), σ + (r = 0.904) shown the satisfactory correltion. The σ I , σ R constants and F and R parameters has poorly correlated. The CH=CH out of plane modes with all Hammett substituent constants, F and R parameters were fail in correlation and the C=C out of plane Hammett constant gave satisfactory correlation for σ + (r = 0.905). The results of poor correlation is due to the conjugation between the substituent and the vinyl group in chalcones as shown in 
1. 1 H NMR spectral study
Deuteriochloroform was used for recording the 1 H NMR spectra of synthesized chalcones employing tetramethylsilane (TMS) as internal standard. The ethylenic protons signals of the chalcones were assigned from their spectra. They were calculated as AB or AA' or BB' systems respectively. The lower chemical shifts (ppm) obtained for Hα and higher chemical shifts (ppm) obtained for Hβ in this series of ketones. The vinyl protons give an AB pattern and the β-proton doublets were well separated from the signals of the aromatic protons. The assigned vinyl proton chemical shifts δ(ppm) of all ketones were presented in Table 2 .
In nuclear magnetic resonance spectra, the proton or the 13 
1. 4 13 C NMR spectral study
Organic chemists, physical organic chemists, spectral analysts, and scientists [1, 16, 40, 41] have made extensive study of 13 C NMR spectra for a large number of different ketones and styrenes. The assigned vinyl C α , C β and carbonyl carbon chemical shifts are presented in Table 2 . The results of statistical analysis are given in Table 3 . The C α chemical shifts (ppm) gave satisfactory correlation with Hammett σ(r = 0.904) and σ + (r = 0.905) constants. Remaining Hammett constant, F and R parameters gave poor correlation. The chemical shifts (ppm) of C β carbon with Hammett constant (r = 0.907), σ + (r = 0.905), σ I (r = 0.905), σ R (r = 0.900) and R(r = 0.905) parameter gave satisfactory correlation. The F parameter was fail in correlation. This is due to reasons stated earlier with the resonance conjugative structure shown in Figure 1 . The carbonyl carbon chemical shifts (ppm) of all ketones gave poor correlated with all Hammett  constants, F and R parameter due to reason stated earlier and associated with resonance conjugative structure shown in Figure. 
ANTIMICROBIAL ACTIVITIES
Chalcones possess a wide range of biological activities such as antibacterial [13] [14] [15] , antifungal [17] [18] [19] , antiviral [10] [11] [12] , antifeedant [34] , anticancer [20] [21] [22] , antimalarial [7] [8] [9] , and antioxidant [29] , immunomodulatory [35] , activities. These multipronged activities present in different chalcones are examined against respective microbes-bacteria's and fungi.
1. Antibacterial sensitivity assay
Antibacterial sensitivity assay was performed using Kirby-Bauer [46] disc diffusion technique. In each Petri plate about 0.5 ml of the test bacterial sample was spread uniformly over the Solidified Mueller Hinton agar using sterile glass spreader. Then the discs with 5mm diameter made up of Whatmann No.1 filter paper, impregnated with the solution of the compound were placed on the medium using sterile forceps. The plates were incubated for 24 hours at 37 °C by keeping the plates upside down to prevent the collection of water droplets over the medium. After 24 hours, the plates were visually examined and the diameter values of the zone of inhibition were measured. Triplicate results were recorded by repeating the same procedure.
The antibacterial screening effect of synthesized chalcones is shown in Figure 3 . (Plates 1-10 ). The zone of inhibition is compared using Table 4 and the Clustered column Chart is shown in Figure 4 . A antibacterial activity has been possessed by all the Compounds on the microorganisms in general. All the compounds showed activities except 2-F, 4-F, 2-OCH 3 has very good active against Escherichia coli.. The substituent 3-Cl and 2-NO 2 have high activity against B. subtilis, H, 4-Cl, 2-F has a maximum activity against P. aeruginosa expect other substituent. 
2. Antifungal sensitivity assay
Antifungal sensitivity assay was performed using Kirby-Bauer [46] disc diffusion technique. PDA medium was prepared and sterilized as above. It was poured (ear bearing heating condition) in the Petri-plate which was already filled with 1 ml of the fungal species. The plate was rotated clockwise and counter clock-wise for uniform spreading of the species. The discs were impregnated with the test solution.
The test solution was prepared by dissolving 15 mg of the chalcone in 1ml of DMSO solvent. The medium was allowed to solidify and kept for 24 hours. Then the plates were visually examined and the diameter values of zone of inhibition were measured. Triplicate results were recorded by repeating the same procedure. Table 5 . Anti-fungal activity of substituted 2-hydoxyphenyl-styrylketone.
S. No. X Zone of Inhibition (mm)
The antifungal activities of substituted chalcones synthesized in the present study are shown in Figure 5 for Plates (1-4) and the zone of inhibition values of the effect is given in Table 5 . The clustered column chart, shown in Figure 6 , reveals that all the compounds have excellent antifungal activity against all the two fungal species namely A. niger, and T. Viridi The Chalcones with 4-F, 4-Cl, and 4-OCH 3 . substituents have shown greater antifungal activity against. T. Viridi and A. niger. 
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CONCLUSION
Some chalcones have been synthesized by condensation of 2-hydroxyacetophenone and substituted benzaldehydes using microwave irradiation in the presence of SiO 2 -H 3 PO 4 under solvent free conditions. The chalcones have been characterized by their physical constants, spectral data. The UV, IR, NMR spectral data of these chalcones has been correlated with Hammett substituent constants, F and R parameters. From the results of statistical analyses the effects of substituent on the spectral data have been studied. The antimicrobial activities of all synthesized chalcone have been studied using Bauer-Kirby method.
